Heavy Flavor Averaging Group
(HFAG)

PDG Collaboration/Advisory Meeting
CERN
October 10-11, 2008

Co-leaders (from 2007):  Alan Schwartz, University of Cincinnati
GianLuca Cavoto, INFN, Roma

2005-2007: Soeren Prell, Simon Eidelman
2002-2005: David Kirkby, Yoshihide Sakai

Goal: provide up-to-date world averages for measurements of B, D,
and Tmeson related quantities. Results can be freely quoted by

conference speakers, theorists, etc.

We use the latest conference results in averages; however, if a result
Is not submitted for publication within ~a year of presentation, we
withdraw it from world averages.

For averages, we do not inf late errors.



Organization

7 Subgroups:

B Lifetimes and Mixing

Semileptonic B Decays

Unitarity Triangle

Rare B Decays

B to c Decays

Charm Physics

Tau Physics (new, just convened at TAUOS)

Subgroups update their websites typically 2-3 times/year, e.g., after
Moriond, after ICHEP/LP, sometimes after FPCP/CKM, etc.
(http://lwww.slac.stanford.edu/xorg/hfag/)

These provide world averages for review speakers

Once a year (late spring), all results are collected together in one paper

and posted to hep-ex:
(this year: E. Barberio et al., "Averages of b-hadron and c-hadron
Properties at the End of 2007," arXiv:0808.1297)

Provide averages for the PDG (next slide)
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http://www.slac.stanford.edu/xorg/hfag/

HFAG and the PDG

HFAG now provides averages to the PDG (contact: Weiming Yao)
The averages provided include:

A. Lifetimes and Oscillations: D. Semileptonic decays:

- b lifetimes -[V_ | x F(2) for B® to D*- I+ vwith g and correlation
- B mixing parameters T 0 ) : :

- b production fraction |Vcb| x F(1) for B to D- I+ v with g and correlation

- Exlcusive B(B°to D- I+ v)

B. UT Triangle: - Exclusive B(B° to D*- |+ v)
- Exclusive B(B*to DO | v)
- Sin2B (B° to cchar K°) - Exclusive B(B* to D*0 | v)

- 1Al (B°to ccbar K°)
- Exclusive B(B* to D- 7#+ | V)

C. Charm: - Exclusive B(B" to D*- 7+ | V)
o - Exclusive B(B° to DO 77 | V)

- MIXing parameters X, y - Exclusive B(B® to D*0 r#+ | v)

- strong phases 6, , 9,

- CPV parameters |g/p|, @ - Inclusive B(BYB* to I+ v X)

-V forinclusive and exclusive b to u | vdecays

- Exclusive B(B° to 7¢ |+ V)
- Exclusive B(B° to p I+ v)
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Members:
Olivier Schneider (convener, Belle)

R. Godang (Babar)
G. Gomez-Ceballos (CDF)
R. van Kooten (DO)

HFAG: Lifetimes and Mixing

C. Weiser to R. Tesarek (CDF) HEAG
Task o5 COF 1.35 o'+ DO 2.8
aSKsS. — 907 T ' ' : _
b-hadron lifetimes ] |
b-hadron fractions 2 04r :
Bd mixing, CPV Lc? | 00 79, Ol — |
(Arv Am, |q/p|) 4 0.2 ]

B, mixing, CPV |
Aar_, Aam_, |a/pl, ,BS) 0.0 [« A (
[~ p-value = 0.031 _
04l 2.2c from SM
-0.6 N A :
-3 -2 (] 1 2 3
¢g/¢¢ — _25;7/¢¢ rad]
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HFAG: UT Triangle

Members: 5 > eff
Tim Gershon (convener, Babar) sin( B ) = sin(20¢; ) fesat
G. Cavoto (Babar) | _ | PRELIVINARY
b—-5ces World Average i o ! 0.67 £ 0.02
O. LOng (Babar) """" o BaBar 7T R TS S00 | | B 5'““0.’2’6&’(’)’.:’26563()'23'2_'
D. Tonelli (CDF) S Bele i s = 067 5%
\ verage ; : | ; 0.44 014
K. Trabelsi (Belle) LT BaBar T g T T 05740.0840.02
< Belle ; . :  0.64+0.10 +0.04
= _ Average! ; it : 0.59 +0.07
Tasks: T x BaBar . P P~ 090753508
& Belle ! o 1i | ! 0.30+0.32+0.08
@ (a) » Average : E e 0.74 £0.17
_"5""¥'_'BéBé'rm'§ """"""""""""" T J—td 1 0551+0.20£0.03
@(ﬂ) < Belle i 06740314008
s Average ; : i RIS 0.57£0.17
Qg (y) """"" o BaBar T P -t §6f ‘025 £0.09 £0.08
X Bele : 964+8;2+009+o10
a Average: : i : 0.63 *5:37
s BaBar | 0.55 7358+ 0.02"
X Belle —h : o f :  0.11%0.46 £0.07
S Average ' : e : 0.45 + 0.24
""""""" o BaBar v g T T T T T 0ea e
X' Belle E u : 0.60 *918
-~ Average': : A ; 0.62 *51%
[T BaBar— ey T 1 -072+£0.71+£0.08
S Belle — ; t -0.43+£0.49 £0.09
S . Average: f——r .. S . R -0.52+0.41
X BaBar ; : o 0.97 5%
.. B Average: o — _____097%g
x = BaBar ;-*- 0.86 £ 0.08 +0.03
¢ Belle ; i+ 0.68+0.15+0.03 073
. Average ! : _,+- : 0.82 +0.07
-2 -1 0 1 2
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Members:

HFAG: Semileptonic

Christoph Schwanda (co-convener, Belle)
David Lopez-Pegna (co-convener, Babar)

E. Barberio (Belle)
O. Buchmueller (Babar)

F. di Lodovico to C. Bozzi (Babar) =_°
H. Flaecher (Babar)

R. Kowalewski (Babar)
H. Lacker (Babar)

V. Luth (Babar)

A. Snyder (Babar)

P. Urquijo (Belle)

Tasks:

Branching fractions inclusive
Branching fractions exclusive
V.l

cb

V.|
Moments

A. J. SchwartzHFAG

F(1) X IV, [10

45

40

35

30

PDG Meeting, CERN

;312:1

CLEO

OPAL
(excl.)

(DEhPHI
OPAL part. reco.)
(part. reco.)
AVERAGE
BABAR (Global Fit)
ALEPH BABAR (D*0)
BABAR (excl.)
BELLE
HFAG
¥ idof = 3921
I I I | I
0.5 1 1.5 2
p
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HFAG: btoc

Members:
Simon Blyth (convener, Belle) Tasks:
C.-J. Lin (CDF) Branching fractions (w/averages),
S. Tosi (Babar) exclusive
C. Voena (Babar)

Table 9:  Branching fractions of charged B modes prodocing J/@(15)  in units of 10 Y upper limits are at 90% CL. The latest
version is awailable at: http:/ /hfag.phy=.ntwedu. twf b 2eharm /00104 html

Mlocle PTG 2006 P || BAaBAr CDF Amrape
T .'rc'.fjn".'."li 157 =< 0LOT3 < 0,073
.IJ-".-.'I:I."F:IF?'['Ir = 1,25 0,25 0.52 == 1,35
_J:I."\'_'EIF}:JIEIUE[]:l.I'{ 0.52 0,17 044 =014 £ 005 £ 0.01 044 =015
S [ 18 049 £ 006 038 £ 008 £0.03 0.5 £0044+£002 0.8 0.0
P (TTOY [ 15) 0,50 & 0.07 £ 0,03 0.50 + 0.08
S (15 1.08 £10.33 108 +£0.23 +£0.24 003 1.08 £0.33
S (1500 = 1.20 < 1.20 = 1.20
Sl (185w (TN 3850 +£0.20+£040 3.50 £+ 0.45
Sl (150 1008 £ 0,35 10,28 £ 0.537

10,10 = 0020 £ 0,70 £ 0.20 061015 £0.4 £0.18
10,10 L 080 E0E0 =

I 4 1.30X£0.70 =

S (15 W ate 0.7 £ 1.4 1160 4 (.70 £ 0,90 68+ 154+1.2 106 £ 1.0
_pl;."f_'l: 15 |:.5"4':_IE:| 14,10 £+ .80 12,80 £ 0.7 4= 1.40 4+£0.20 14.54. £ 047 0.94 + 0.25 158 4.7+ 2.7 14.03 4+ 088
Sl (LS (1270 150 £ 5.2 1B0+34 £301£25 15.0 £5.2

L MEAS UREMENT OF RRAKC HING FRACTIONS AND CHARGE ASTMUMETAIES FOR EXCLUSTY K B DRECATS T0 CHARMONTUR (1240 88 i) 1 8- — 3868 with 376 te b i

T MRASUREMENT OF THE 8t _ &t BRABCHING FRACTION A ND STUDY OF THE DRCAT DA MICS (o] @8 ] | 8 o 3R =k 2ig 35

T T T R g IE L oL S S |

Table 10: Product branching fractions of charged B modes producing £/ 150 in units of 10 4. upper limits are at 90% CL. The
latest wersion is awmilable at: http:/  hfagphysnteedotw /B 2charm /00104 html

Morde PDG 2006 Belle BABAR  CDF  Asverage
KR (1P Jg (18 7| < 0.034 < 0,034 < 0034

Result published during/after 2006 Result released during/after 2007 Result published during/after 2007




HFAG: Rare

Members:

Paoti Chang (convener, Belle)

R. Bernhard (DO) B(B — Km, mr, KK)

R. Harr (CDF)

J. Smith (Babar) 5 R HFAG —— CIEO

- —— Bell

Tasks: B forg- September 2008 _ 525““

Charmless mesonic decays | B K*K° e PDG2008

Radiative decays -~y 0.0 —— New Avg.

Leptonic decays -

Baryonic decays '

CcP -
Vector-vector polarization
B_decays
o0 125 250

Branching Ratio x 106
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HFAG: Rare (cont'd)

Heavy Flavor Averaging Group
B Branching Fractions (decays without kaons) (x10°) - Sept. 2008. (UL 90%
CL)
New since PDG2008 (preliminary)

In PDG2008 New since PDG2008 (published)

| RPP# Mode PDG2008 Ave. BABAR Belle CLEO CDF  New avg. |
202 0 5.7+0.5 5024046 +£029  6.5+04702 4671500 5591040
293 mtatee 162+ 1.5 16.2+£12+0.9 16.2+£1.5
294 POt R7+1.1 88+ 1.0700 0723407 104t 1o 8.7
295 7t fp(980) 1 < 3.0 < 3.0 < 3.0
206 7wt f2(1270) 8.2+ 2.5 8.2+21+14 8.2+2.5
207 p(1450)%% <23 < 2.3 < 2.3
208 fo(1370)7* 1 < 3.0 < 3.0 < 3.0
209 fol600)7 1 <41 <41 < 4.1
300 wtront(NR) < 4.6 < 4.6 < 4.6
302 ptrt 10.9+1.4 102+14+09 132+237 7 < 43 10,972
304 prpt 18 +4 168+22+23  31.7+7172%3 18.2 3.0
305 pTfol980) < 1.9 < 1.9 < 1.9
306 a;(1260) 7" 26+ 7 264+ 54+ 4.1 26.4 + 6.8
307 a(1260)0%F 20+ 6 204+ 4.7 + 3.4 204 +5.8
308 Wrt 6.7+ 2.0 6.7+1.7+1.0 6.7+2.0
- biat New < 3.3 < 3.3
309 wrt 6.9+ 0.5 6705404 69+06+05 113753 +14 6.9+ 0.5
310 wpt 10,6429 106 £2.1+16 < 61 10.6728
311 et 44404 50405403 42404402 12728 14404
312 0wt 2.7+ 1.0 3.94+07+0.3 1L8T0T £ 0.1 L0755 2.710:8
313 ot 8754 R7ThAT <5.8 1.2+ 150 01737
314 np™ 5.4+1.9 9.9+12+0.8 11775 +£04 487537 6.9+1.0
315 ont < 0.24 < 0.24 <5 < 0.24
316 opt <16 < 3.0 <16 < 3.0
317 ao(980)°7+ 1 <58 < 5.8 < 5.8
318 ag(980) T 7" 1 <14 < 1.4 <14

ﬂ].r()dl.lct BF - (:iél,.uglll,.ﬂr BF taken to be l[}ﬂ% |
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HFAG: Charm

Global f it results:

Members: ..
Alan Schwartz (convener, Belle) @ @I
D. Asner (CLEO) 1.5/ |
B. Casey (DO0) . i
D. Cassel (CLEO) : excluded
J. Coleman (Babar) ol at 9.80
L. Gibbons (CLEO) o
B. Golob (Belle) o
D. Pedrini (FOCUS) o
M. Purohit (Babar) L S O I T
Tasks:
Mixing =15 Bio
CPV in mixing/interference S | onerzs (ég
Direct CPV =
Semileptonic (form factors) o consistent
Decay constants - with no
Excited D's (D**, D)) of CPV
Rare decays o5
Charm baryons i
-1
18" ol old ol oid i i i s

la/pl
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HFAG: Future

e Tau subgroup just convened (TAUQS8)

e New B_ results from full CDF/DO data set
e New @ (y) results with input from CLEOC

e New charm mixing results from BESIII (input to global f it)

® New B, D, tresults from full Babar data set
e New B, D, tresults from full Belle data set (still going)

e Many new B_, B", B_ measurements expected from LHCDb

HFAG should be busy for several yearsto come

® Interaction with PDG seems very productive, but probably could
be streamlined/optimized
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